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FD314–1 DOE Policy

The locations of the surplus plutonium were provided in the Storage and
Disposition PEIS, and the information in that document has been summarized
in Section 1.1 and incorporated by reference into this SPD EIS.  The current
locations, with the exception of the pits that were moved from RFETS to
Pantex, are the same as those given in the Storage and Disposition PEIS.
The future locations of the surplus plutonium are specified in the Storage
and Disposition PEIS ROD and will be documented in the ROD for this EIS.
The detailed chemical and physical forms, isotopic mix, purity, and related
information on surplus plutonium exist in classified reports that were used as
source material in preparing the Storage and Disposition PEIS and this SPD EIS.
An unclassified version of this information was prepared and made available
to the public in a report titled Feed Materials Planning Basis for Surplus
Weapons-Usable Plutonium Disposition (MD-0013, April 1997).  The
bounding isotopic composition of surplus plutonium is provided in Appendix J
of this EIS.

In order to support the early closure of RFETS and the early deactivation of
plutonium storage facilities at Hanford, DOE modified some of the decisions
made in its Storage and Disposition PEIS ROD.  In the amended ROD for the
Storage and Disposition PEIS, DOE announced the following actions: (1) the
accelerated shipment of all nonpit, surplus weapons–usable plutonium (about
7 t [7.7 tons]) from RFETS to SRS beginning in about 2000 if SRS is selected
as the site for the immobilization facility, and (2) the relocation of all Hanford
surplus weapons–usable plutonium (about 4.6 t [5.1 tons]) to SRS between
about 2002 and 2005.

FD314–2 Nonproliferation

Pursuing both immobilization and MOX fuel fabrication provides the
United States important insurance against potential disadvantages of
implementing either approach by itself.  The hybrid approach also provides
the best opportunity for U.S. leadership in working with Russia to implement
similar options for reducing Russia’s excess plutonium in parallel.  Further, it
sends the strongest possible signal to the world of U.S. determination to
reduce stockpiles of surplus plutonium as quickly as possible and in a manner
that would make it technically difficult to use the plutonium in nuclear
weapons again.
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DOE reviewed the chemical and isotopic composition of the surplus plutonium
and determined in the Storage and Disposition PEIS ROD that about 8 t
(9 tons) of surplus plutonium were not suitable for use in making MOX fuel.
Furthermore, DOE has identified an additional 9 t (10 tons) for a total of 17 t
(19 tons) that have such a variety of chemical and isotopic compositions that
it is more reasonable to immobilize these materials and avert the processing
complexity that would be added if these materials were made into MOX fuel.
The criteria used in this identification included the level of impurities,
processing requirements, and the ability to meet the MOX fuel specifications.
If at any time it were determined that any of the 33 t (36 tons) currently
proposed for MOX fuel fabrication was unsuitable, that portion would be
sent to the immobilization facility.  The addition of this material would not
require the immobilization facility to operate longer because it is being designed
to handle a throughput of up to 50 t (55 tons) over a 10-year period.  Likewise,
the MOX facility is being designed to handle up to 33 t (36 tons) of surplus
plutonium, but would have the flexibility to operate at a lower throughput.
Under either the immobilization-only approach or the hybrid approach, all
50 t (55 tons) of surplus plutonium would be processed out of the proposed
plutonium disposition facilities over a 10– to 15–year period beginning in
about 2006.
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FD314–3 Cost

As shown in the cost report, Cost Analysis in Support of Site Selection for
Surplus Weapons–Usable Plutonium Disposition (DOE/MD-0009, July 1998),
it is expected that the hybrid approach, which includes both immobilization
and MOX fuel, would be more expensive than the immobilization–only
approach.  However, as discussed in response FD314–2, pursuing the hybrid
approach provides the United States important insurance against potential
disadvantages of implementing either approach by itself.  For an update of
the cost of the preferred alternative, see the new report, Plutonium Disposition
Life–Cycle Costs and Cost–Related Comment Resolution Document
(DOE/MD-0013, October 1999).  These reports are available on the MD Web
site at http://www.doe-md.com and in the public reading rooms at the following
locations: Hanford, INEEL, Pantex, SRS and Washington, D.C.  DOE will
continue to refine the cost estimates for the proposed surplus plutonium
disposition facilities as decisions are made in the ROD and design of the
facilities progresses.

FD314–4 Alternatives

Operation of the proposed surplus plutonium disposition facilities is expected
to take approximately the same amount of time for either approach.  The
difference in timing for the hybrid approach is associated with the amount of
time that MOX fuel would be irradiated in domestic, commercial reactors.
However, none of the proposed reactors are expected to operate longer
under the hybrid approach than they would if they continued to use LEU fuel.

FD314–5 Nonproliferation

DOE does not agree that the MOX approach is inherently more dangerous
than the immobilization approach.  DOE and NAS have conducted studies to
compare risks, including the nuclear material security and proliferation risks
of alternatives analyzed in this SPD EIS.  These studies include the
Nonproliferation and Arms Control Assessment of Weapons-Usable Fissile
Materials Storage and Excess Plutonium Disposition Alternatives
(DOE/NN-0007, January 1997), Proliferation Vulnerability Red Team Report
(SAND 97-8203, October 1996), Management and Disposition of Excess
Weapons Plutonium (March, 1994), and Management and Disposition of
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Excess Weapons Plutonium, Reactor–Related Options (1995).  As discussed
in Section 4.28.2.5, studies by NAS have led it to the following conclusion:
“no important overall adverse impact of MOX use on the accident
probabilities of the LWRs involved will occur; if there are adequate reactivity
and thermal margins in the fuel, as licensing review should ensure, the main
remaining determinants of accident probabilities will involve factors not related
to fuel composition and hence unaffected by the use of MOX rather than
LEU fuel.”

FD314–6 Nonproliferation

The term “significant progress” is not intended to be a singular formulaic
benchmark.  Rather, it is intended to be used in judging progress in the
Russian program by a combination of political actions and commitments,
practical steps, and concrete plans and timetables such that the U.S. and
Russian programs can reasonably be said to be heading in the same general
direction in the same overall timeframe.  The United States would not
construct new surplus plutonium disposition facilities until that expectation
was satisfied.  While joint U.S. and Russian efforts to disposition surplus
plutonium are part of DOE’s mission and while this SPD EIS notes the
U.S. policies, the U.S. policies on this issue are beyond the scope of this
SPD EIS.  The Secretary of Energy has testified on numerous occasions
regarding those policies.  A recent testimony, to the House Committee on
Science on May 20, 1999, can be found on the DOE Web site at
http://www.doe.gov.  Regardless of Russia’s progress, DOE would begin
immobilizing surplus plutonium in accordance with the decisions made in the
SPD EIS ROD.

FD314–7 Nonproliferation

During the first week of September 1998, Presidents Clinton and Yeltsin held
a Moscow summit and signed a statement of principles with the intention of
removing approximately 50 t (55 tons) of plutonium from each country’s
stockpile.  This document was added to Appendix A of this SPD EIS.  The
quantities and location of Russian plutonium, military or civil, are beyond the
scope of this SPD EIS and are the subject of sensitive negotiations between
the United States and Russia.  It has never been a requirement or expectation
of the United States that Russia’s plans and programs for surplus plutonium
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disposition would proceed in lock-step with the U.S. program.  The
intermediate steps of the two programs and their precise timing do not have
to be the same, provided the Russians are drawing down their stocks of
surplus plutonium along agreed paths and in general consonance with the
timing of the U.S. program.  What is required of Russia is a combination of
political actions and commitments, practical steps, and concrete plans and
timetables such that the two programs can reasonably be said to be heading
in the same general direction in the same overall timeframe.

The terms “military plutonium” and “weapons plutonium” are not used in
this EIS.  Weapons-grade and weapons-usable material are defined in
Chapter 6.  All the plutonium that is the subject of this EIS is considered
weapons usable.  The vast majority of this material, with the exception of fuel
for FFTF, was associated with military use.

FD314–8 Nonproliferation

The sources, composition, form, and quantities of Russian surplus plutonium
are the subject of sensitive negotiations between the United States and
Russia and are beyond the scope of this SPD EIS.
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FD314–9 DOE Policy

DOE has studied these issues in the Nonproliferation and Arms Control
Assessment of Weapons-Usable Fissile Materials Storage and Excess
Plutonium Disposition Alternatives (DOE/NN-0007, January 1997).  As
described in Chapter 2 (Volume I) of this SPD EIS, all of the proposed surplus
plutonium disposition facilities would be built to DOE’s highest security
standards and are being proposed at sites where there is already a security
force in place.  Additional guards and security personnel would be hired to
work at each of the facilities as needed and are included in the estimated
workforce requirements evaluated in this EIS.  Once it is determined where
the proposed facilities would be located, a specific security plan would be
developed and implemented, which considers all of the threats that could
affect the facility.  With regard to the MOX facility, physical security would
be in accordance with NRC standards and be part of the NRC licensing
process.  The international safeguards associated with these facilities are the
subject of ongoing sensitive negotiations between the United States and
Russia.  However, space has been allocated in each of the proposed facilities
to accommodate such inspections.

FD314–10 Nonproliferation

As discussed in Section 2.4, it is likely that the United States would voluntarily
offer to have the proposed surplus plutonium disposition facilities placed
under international safeguards.  However, the process of implementing
international safeguards is not as yet fully defined.  If these proposed facilities
come under IAEA oversight, it is expected that the “significant quantity” as
defined by IAEA in safeguarding the proposed facilities would be the same
as that used by IAEA for safeguarding plutonium in other nations.  Any
discussion on the amount of plutonium needed to build a 1-kiloton weapon
is classified and is beyond the scope of this SPD EIS.

The remainder of this comment is addressed in response FD314–9.
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FD314–11 Nonproliferation

NRC material control and accountability requirements would apply to the
MOX facility, or potentially a combination of NRC and DOE requirements.  If
the decision is made in the SPD EIS ROD to go forward with the MOX facility,
a limit on σ

ID
 would be established based on discussions with NRC and the

approved NRC facility design.  Any material control and accountability
requirements would have to also satisfy international safeguards requirements
agreed to between the United States and Russia.  Existing IAEA standards,
which would likely be similar to those implemented at the proposed MOX
facility, are in place at MOX fuel fabrication facilities in Europe.  These facilities
have been able to meet the IAEA standards supporting DOE’s belief that the
proposed MOX facility would be able to meet similar standards.  DOE is
aware of the issues surrounding the problems referred to by the commentor
in the Japanese facility and would work to avoid similar problems at the
MOX facility.

FD314–12 Nonproliferation

The specific arrangements for applying international safeguards (including
significant quality limits) at the MOX facility have not been fully determined.
As discussed in response FD314–9, international safeguards are part of the
sensitive negotiations between the United States and Russia.  Final
arrangements would be made during design and construction of the facility.
Safeguards and security requirements, as well as material control and
accountability requirements, would take into consideration internal and
external threats involving the theft and diversion of nuclear materials and
limits would be set accordingly.

NATURAL  RESOURCES DEFENSE COUNCIL
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FD314–13 Nonproliferation

Specific domestic and international safeguards would be developed during
design and construction of the MOX facility.  Because the surplus plutonium
is weapons usable, the safeguards would include physical inventories as
well as several active and passive measures.  A single, integrated system of
material control measures and accountability measurements would be used
to monitor storage, processing, and transfer of nuclear material in the MOX
facility.  The facility accountability program would include an accounting
system, a measurement and measurement control program, physical inventory
programs, a material transfer program, and a program to assess material
control indicators.

The accounting system would be a near real–time system that would require
the prompt reporting of any change in the accountable quantity, location,
user, or form of the nuclear material.  This system would include measurement
subsystems, and both destructive and nondestructive assay to ensure that
quantities of nuclear materials were stated with the timeliness, accuracy, and
precision required in DOE/NRC regulations and any international agreements.
These material control and accountability measures would ensure that
potential theft, loss, or diversion of material would be detected well before
that material could be converted into a nuclear weapon.
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FD327–1 Nonproliferation

DOE acknowledges the commentor’s opposition to the use of plutonium in
MOX fuel.  Russian cooperation is not the only reason DOE has identified as
its preferred alternative the hybrid approach for the disposition of U.S. surplus
plutonium.  The environmental impacts associated with the immobilization-
only alternatives—as well as the hybrid (MOX and immobilization) and the
no action alternatives—are discussed in this SPD EIS.  Costs are discussed
in two reports prepared by DOE, Cost Analysis in Support of Site Selection
for Surplus Weapons-Usable Plutonium Disposition (DOE/MD-0009,
July 1998), which analyzes the site-specific cost estimates for each alternative,
and Plutonium Disposition Life-Cycle Costs and Cost-Related Comment
Resolution Document (DOE/MD-0013, November 1999), which covers recent
life-cycle cost analyses associated with the preferred alternative.  These
reports are available on the MD Web site at http://www.doe-md.com and in
the public reading rooms at the following locations: Hanford, INEEL, Pantex,
SRS, and Washington, D.C.

DOE believes the hybrid approach provides the best opportunity for
U.S. leadership in working with Russia to implement similar options for
reducing Russia’s excess plutonium in parallel.  Further, it sends the strongest
possible signal to the world of U.S. determination to reduce stockpiles of
surplus plutonium as quickly as possible and in a manner that would make it
technically difficult to use the plutonium in nuclear weapons again.  Pursuing
both the immobilization and MOX approaches also provides important
insurance against potential disadvantages of implementing either approach
by itself.  DOE reserves the option to immobilize all the surplus plutonium as
discussed in Alternatives 11 and 12 and has evaluated the environmental
impacts of these alternatives (including considering the number of facilities,
the number of processing stages, and the transportation requirements).

In regard to the MOX facility, DOE intends to design, construct, and operate
it in such a fashion as to provide a level of safety that meets or exceeds
applicable Federal, State, and local requirements.  The MOX facility would be
built and operated subject to the following strict conditions: construction
would take place at a secure DOE site, it would be owned by the
U.S. Government, operations would be limited exclusively to the disposition
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of surplus plutonium, and the MOX facility would be shut down at the
completion of the surplus plutonium disposition program.

The Joint Statement of Principles signed by Presidents Clinton and Yeltsin
in September 1998 provides general guidance for achieving the objectives of
a future bilateral agreement to disposition surplus plutonium in the United
States and Russia.  Sensitive negotiations between the two countries have
indicated that the Russian government accepts the technology of
immobilization for low-concentration, plutonium-bearing materials, but that
the MOX approach would be considered for higher-purity feed materials.

FD327–2 MOX RFP

The SPD Final EIS was not issued until the proposed reactors had been
identified and the public had an opportunity to comment on the reactor-
specific information.  As part of the procurement process, bidders were asked
to provide environmental information to support their proposals.  This
information was analyzed in an Environmental Critique prepared for the DOE
source selection board prior to award of the MOX fuel fabrication and
irradiation services contract.  DOE then prepared an Environmental Synopsis
on the basis of the Environmental Critique, which was released to the public
as Appendix P of the Supplement to the SPD Draft EIS in April 1999.  This
Supplement included a description of the affected environment around the
three proposed reactor sites, and analyses of the potential environmental
impacts of operating these reactors using MOX fuel (Sections 3.7 and 4.28 of
this SPD EIS, respectively).  During the 45-day period for public comment on
the Supplement, DOE held a public hearing in Washington, D.C., on
June 15, 1999, and invited comments.  Responses to those comments are
provided in Volume III, Chapter 4.
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FD327–3 Nonproliferation

DOE is aware of a Japanese plutonium processing incident in which the
holdup of a significant amount of MOX powder in the processing lines made
it difficult to measure the exact quantity of materials from outside the sealed
gloveboxes.  The design and operation of the MOX facility would incorporate
lessons learned (regarding procedures and equipment) to ensure a low net
plutonium loss and would be compatible with NRC and international
safeguards.  Physical inventories, measurements, and inspections of material
both in process and in storage would be used to verify records and ensure
that there was no significant holdup of plutonium in the gloveboxes.

FD327–4 Plutonium Polishing and Aqueous Processing

DOE acknowledges the commentor’s opposition to the MOX approach and
plutonium polishing.  On the basis of public comments received on the
SPD Draft EIS, and the analysis performed as part of the MOX procurement,
DOE has included plutonium polishing as a component of the MOX facility
to ensure adequate impurity removal from the plutonium dioxide.  While it is
true that plutonium polishing would add to the amount of LLW and TRU
waste generated, this amount should be a small fraction of the total amount
of these waste types generated at the candidate sites.  For example, at SRS,
which is the preferred site for the MOX facility, the addition of the
plutonium-polishing process would be expected to increase the site’s projected
generation of LLW and TRU waste by less than 1 percent and 2 percent,
respectively.  Section 4.32.4 discusses the cumulative impacts of the proposed
action at SRS; Sections 4.32.1, 4.32.2, and 4.32.3, the cumulative impacts of
the proposed action at Hanford, INEEL, and Pantex, respectively.

FD327–5 MOX Approach

DOE acknowledges the commentor’s concern about the storage of fresh
MOX fuel at reactor sites.  The proposed action does not involve lengthy
storage of fresh fuel at reactor sites.  Moreover, as discussed in Section 2.4.3.2,
the MOX fuel would be managed in essentially the same way as fresh LEU
fuel (with tighter security because of the plutonium), which is usually received
at the reactor site shortly before it would be inserted into the reactor.  The
MOX facility includes space for storage of up to 2 years’ worth of fresh fuel
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assemblies, which was included in the cost estimates for the MOX facility.
Any actual restrictions or requirements related to the storage of fresh MOX
fuel at the proposed reactor sites would be imposed by NRC as part of the
operating license amendment process.

FD327–6 MOX RFP

DOE has withheld no information regarding reactor-specific safety analyses
conducted for this SPD EIS.  Those analyses are discussed in Section 4.28.2.5.

The remainder of this comment is addressed in response FD327–2.
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FD327–7 MOX Approach

Section 4.28 was revised to provide reactor-specific analyses and discuss
the potential environmental impacts of using a partial MOX core during
routine operations and reactor accidents.  The referenced failure of the Cabri
fuel in the French experiment was not related to the fact that the failure
involved MOX fuel.  Even if the test failure were actually related to MOX fuel,
the significance would be questionable, for tests were conducted on a
contrived set of conditions to explore regions of performance well outside
the operating regime for commercial reactors.  The tests were designed to test
enthalpies of high burnup fuels, both LEU and MOX, under severe transient
conditions.  Although other factors would also invalidate the application of
the Cabri test data to the U.S. MOX fuel case, the most important characteristic
of the test fuel—high burnup—would not apply because the MOX fuel is
planned for irradiation for only two cycles, resulting in a maximum burnup of
only 45,000 MW-day/MTHM.  The acceptability of burnups at this level has
been aptly demonstrated in Belgian, French, and German reactors.

FD327–8 General SPD EIS and NEPA Process

DOE acknowledges the commentor’s views that additional NEPA analysis
beyond this SPD EIS would be required for the use of CANDU reactors and
the restart of FFTF.  In the SPD Draft EIS, DOE retained the option to use
some of the surplus plutonium as MOX fuel in CANDU reactors, which
would have only been undertaken in the event that a multilateral agreement
were negotiated among Russia, Canada, and the United States.  Since the
Draft was issued, DOE determined that adequate reactor capacity is available
in the United States to disposition the portion of the U.S. surplus plutonium
that is suitable for MOX fuel and, therefore, while still reserving the CANDU
option, DOE is no longer actively pursuing it.  However, DOE, in cooperation
with Canada and Russia, proposes to participate in a test and demonstration
program using U.S. and Russian MOX fuel in a Canadian test reactor.  A
separate environmental review, the Environmental Assessment for the Parallex
Project Fuel Manufacture and Shipment (DOE/EA-1216, January 1999),
analyzes the fabrication and proposed shipment of MOX fuel rods for research
and development activities involving the use of limited amounts of U.S. MOX
fuel in a Canadian test reactor.  A FONSI was signed on August 13, 1999.
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Both of these documents can be viewed on the MD Web site at
http://www.doe-md.com.  If a decision is made to dispose of Russian surplus
plutonium in Canadian CANDU reactors in order to augment Russian’s
disposition capability, shipments of the Russian MOX fuel would take place
directly between Russia and Canada.

As discussed in Section 1.7.4, Appendix D was deleted because none of the
proposals to restart FFTF currently consider the use of surplus plutonium as
a fuel source.  DOE has included plutonium polishing as a component of
the MOX facility.  Section 2.18.3 and the hybrid alternatives analyses in
Chapter 4 of Volume I were revised to include the impacts associated with
plutonium polishing.

NUCLEAR  CONTROL  INSTITUTE
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MD283–1 DOE Policy

DOE acknowledges the commentor’s concern regarding the ability of the
immobilization approach to meet the Spent Fuel Standard.  In the
Nonproliferation and Arms Control Assessment of Weapons-Usable Fissile
Material Storage and Excess Plutonium Disposition Alternatives
(DOE/NN-0007, January 1997), DOE identified two potential liabilities of the
immobilization alternatives relative to the Spent Fuel Standard.  These liabilities
involve ensuring sufficient radiation levels and providing removal-resistant
can-in-canister designs.  Since that time, DOE has modified the can support
structure inside the canisters and has focused its research on the ceramic
form of immobilization.  As part of the form evaluation process, an independent
panel of experts determined (Letter Report of the Immobilization Technology
Peer Review Panel, from Matthew Bunn to Stephen Cochran, LLNL,
August 21, 1997) that the can-in-canister design would meet the Spent Fuel
Standard.  In terms of plutonium 240 content, it is not necessarily required
that isotopic dilution be used to make the material as inaccessible and
unattractive for weapons use as the plutonium that exists in highly radioactive
spent nuclear fuel from commercial reactors.  In addition, NAS is currently
conducting studies to confirm the ability of the ceramic can-in-canister
immobilization approach to meet the Spent Fuel Standard.  DOE is confident
that immobilization remains a viable alternative for meeting the nonproliferation
goals of the surplus plutonium disposition program.
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MD283–2 Feedstock

DOE reviewed the chemical and isotopic composition of the surplus plutonium
and determined in the Storage and Disposition PEIS ROD that about 8 t
(9 tons) of surplus plutonium were not suitable for use in making MOX fuel.
Furthermore, DOE has identified an additional 9 t (10 tons) for a total of 17 t
(19 tons) that have such a variety of chemical and isotopic compositions that
it is more reasonable to immobilize these materials and avert the processing
complexity that would be added if these materials were made into MOX fuel.
The criteria used in this identification included the level of impurities,
processing requirements, and the ability to meet the MOX fuel specifications.
Section 2.2 includes a description of the forms of plutonium that would be
used for MOX feed and immobilization feed.  None of the material planned for
immobilization is in the form of spent fuel, and all of it is considered weapons
usable.  A further description of the types and amounts of plutonium currently
planned for disposition can be found in Feed Materials Planning Basis for
Surplus Weapons-Usable Plutonium Disposition (DOE/MD-0013, April 1997).
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MD283–3 DOE Policy

 As discussed in Section 1.7.4, Appendix D was deleted because none of the
proposals to restart FFTF currently consider the use of surplus plutonium as
a fuel source.

MD283–4 Lead Assemblies

Section 2.18 was revised to include a description of the impacts of
postirradiation examination of lead assemblies.
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FD328–1 Alternatives

DOE acknowledges the commentor’s opposition to the MOX approach.
Currently, there is no domestic or international consensus on a single approach
to be employed to dispose of surplus plutonium.  Pursuing both immobilization
and MOX fuel fabrication provides the United States important insurance
against potential disadvantages of implementing either approach by itself.
The hybrid approach also provides the best opportunity for U.S. leadership
in working with Russia to implement similar options for reducing Russia’s
excess plutonium in parallel.  Further, it sends the strongest possible signal to
the world of U.S. determination to reduce stockpiles of surplus plutonium as
quickly as possible and in a manner that would make it technically difficult to
use the plutonium in nuclear weapons again.  Decisions on the surplus
plutonium disposition program will be based on environmental analyses,
technical and cost reports, national policy and nonproliferation
considerations, and public input.

FD328–2 General SPD EIS and NEPA Process

DOE has prepared this SPD EIS in accordance with the provisions of NEPA
(42 U.S.C. 4321 et seq.) and the related CEQ and DOE implementation
regulations (40 CFR 1500 through 1508 and 10 CFR 1021, respectively).  The
primary objective of the EIS is a comprehensive description of proposed
surplus plutonium disposition actions and alternatives and their potential
environmental impacts.  DOE has analyzed each environmental resource area
in a consistent manner across all the alternatives to allow for a fair comparison
among the alternatives and among the candidate sites for proposed surplus
plutonium disposition facilities.  DOE has not precluded any alternative,
including immobilizing all the surplus plutonium or taking no action.
A side-by-side comparison of the various alternatives are shown in
Table 2–4, which summarizes the environmental impacts for all of the
alternatives on an individual basis by DOE candidate site.

The SPD Final EIS was not issued until the proposed reactors had been
identified and the public had an opportunity to comment on the reactor-
specific information.  As part of the procurement process, bidders were asked
to provide environmental information to support their proposals.  This
information was analyzed in an Environmental Critique prepared for the DOE
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source selection board prior to award of the MOX fuel fabrication and
irradiation services contract.  DOE then prepared an Environmental Synopsis
on the basis of the Environmental Critique, which was released to the public
as Appendix P of the Supplement to the SPD Draft EIS in April 1999.  This
Supplement included a description of the affected environment around the
three proposed reactor sites, and analyses of the potential environmental
impacts of operating these reactors using MOX fuel (Sections 3.7 and 4.28 of
this SPD EIS, respectively).  During the 45-day period for public comment on
the Supplement, DOE held a public hearing in Washington, D.C., on
June 15, 1999, and invited comments.  Responses to those comments are
provided in Volume III, Chapter 4.  DOE will announce its decisions regarding
facility siting and approach to surplus plutonium disposition in the
SPD EIS ROD.  As stipulated in DOE’s phased contract with DCS, until and
depending on the decisions regarding facility siting and approach to surplus
plutonium disposition are made and announced in the ROD, no substantive
design work or construction can be started by DCS on the MOX facility.
Should DOE decide to pursue the No Action Alternative or the immobilization-
only approach, the contract with DCS would end.  The contract is phased so
that only nonsite-specific base contract studies and plans can be completed
before the ROD is issued, and options that would allow construction and
other work would be exercised by DOE if, and only if, the decision is made to
pursue the MOX approach.

FD328–3 General SPD EIS and NEPA Process

Irradiation of MOX fuel in reactors is a well–established technology with
commercial application in several countries.  Because MOX fuel derived from
weapons–usable plutonium has not been produced on a commercial scale,
DOE has conducted experiments in a test reactor to obtain detailed engineering
performance information.  It will also conduct a lead assembly project to
ensure the availability of all information (including safety parameters)
necessary to obtain a license modification for the irradiation of this specific
type of MOX fuel.

As discussed in response FD328−2, the public was provided an opportunity
to comment on reactor- specific information.  In addition, an opportunity for
public comment will likely be provided by NRC during DCS’s application for
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the reactor operating license amendments required for each individual reactor
before it can use MOX fuel pursuant to 10 CFR 50.91 should the MOX
approach be selected.

FD328–4 Waste Management

Section 3.7 was added and Section 4.28 was revised to include information
specific to operating Catawba, McGuire, and North Anna, the reactors that
would use the MOX fuel.

As described in Sections 2.18.3 and 4.28.2.8, additional spent fuel would be
produced by using MOX fuel instead of LEU fuel in domestic, commercial
reactors.  Spent fuel management at the proposed reactor sites is not expected
to change dramatically due to the substitution of MOX assemblies for some
of the LEU assemblies.  Likewise, the additional spent fuel would be a very
small fraction of the total that would be managed at the potential
geologic repository.

FD328–5 General SPD EIS and NEPA Process

In analyzing the reactors proposed to use MOX fuel, DOE has not relied on
information from the original environmental reports filed with NRC.
Furthermore, DOE has withheld no information regarding reactor-specific
safety analyses conducted for this SPD EIS.  Those analyses are discussed
in Section 4.28.2.5.

FD328–6 MOX Approach

The data used in the SPD EIS analyses of the reactors that would use the
MOX fuel were provided by DCS and independently reviewed and verified
by DOE.  In addition, some information was supplemented by DOE, as
discussed in Section 4.28.

The remainder of this comment is addressed in response FD328–5.

FD328–7 MOX Approach

The MOX approach is not intended to affect the viability of nuclear power
generation at any particular reactor.  The reactor owner(s) does (do) not have
to continue to use MOX fuel if it determines that it is uneconomical to operate
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the reactor.  If a reactor withdraws from the team, DCS must accommodate the
loss of capacity.  The actions to accommodate might include changing MOX
fuel loadings in the remaining reactors and finding a replacement reactor.
This ensures that DOE is not driving the continuation of reactor operations
solely for the surplus plutonium disposition program.  Furthermore, DCS
would only be reimbursed for costs that are solely and exclusively related to
MOX fuel irradiation.  This would ensure that the taxpayers were not
underwriting otherwise uneconomical electricity-generating assets.

The purpose of this proposed action is to safely and securely disposition
surplus plutonium by meeting the Spent Fuel Standard.  The MOX facility
would produce nuclear fuel that would displace LEU fuel that utilities would
have otherwise purchased.  If the effective value of the MOX fuel exceeds
the cost of the LEU fuel it displaced, then the contract provides that money
would be paid back to the U.S. Government by DCS based on a formula
included in the DCS contract.  The commercial reactors selected for the MOX
approach include only those reactors whose operational life is expected to
last beyond the life of the surplus plutonium disposition program.  If DOE
were to choose the immobilization-only approach, these reactors are expected
to continue to operate using LEU fuel for at least as long as it would otherwise
take to complete the irradiation of the MOX fuel.  So, while this SPD EIS does
consider the immobilization-only approach (Alternatives 11 and 12) advocated
by the commentor, it does not analyze the environmental impacts associated
with shutting down the specific reactors proposed to use MOX fuel before
the end of their useful life because DOE did not choose to use MOX fuel in
those reactors.

FD328–8 Cost Report

Because this comment relates directly to the cost analysis report, it has been
forwarded to the cost analysis team for consideration.  The Plutonium
Disposition Life–Cycle Costs and Cost–Related Comment Resolution
Document (DOE/MD–0013, November 1999), which covers recent life-cycle
cost analyses associated with the preferred alternative, is available on the
MD Web site at http://www.doe-md.com and in the public reading rooms at
the following locations: Hanford, INEEL, Pantex, SRS and Washington, D.C.
Use of MOX fuel in domestic, commercial reactors is not proposed in order to
subsidize the commercial nuclear power industry.  Rather, the purpose of this
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proposed action is to safely and securely disposition surplus plutonium by
meeting the Spent Fuel Standard.  The comparison of the environmental
impacts of nuclear power with those of alternative energy sources is beyond
the scope of this EIS.

FD328–9 MOX Approach

As discussed in Section 4.28, a partial, not full, MOX core is proposed.  After
irradiation, the MOX fuel would be removed from the reactor and managed
with the rest of the spent fuel from the reactor, eventually being disposed of
at a potential geologic repository built in accordance with the NWPA, as
amended.  As described in response FD328–4, additional spent fuel would
be produced, but in amounts that are not expected to dramatically change the
reactors’ spent fuel storage plans (e.g., no new cooling ponds would be
required at the proposed reactor sites).  State requirements applicable to the
reactors’ spent fuel storage plans would be considered during the NRC
operating license amendment process pursuant to 10 CFR 50.90.

FD328–10 MOX Approach

Reactor-specific analyses are presented in the revised Section 4.28 and
replaced the generic reactor analysis presented in the SPD Draft EIS.

FD328–11 Waste Management

The estimated waste generation associated with the proposed reactors is
discussed in Sections 3.7 and 4.28 of this SPD EIS.

FD328–12 Waste Management

None of the proposed reactors plan to bury LLW on the site.  LLW would
continue to be disposed of at offsite commercial facilities licensed by NRC.
There are differences in fission product inventories and activation products
between an LEU and MOX core during a fuel cycle.  The only time significant
quantities of fission products could be released to the environment would be
in the event of a large–scale fuel leak.  In regard to normal operations,
FRAGEMA’s (a subsidiary of COGEMA; one of the companies chosen to
operate the proposed MOX facility) experience with fabricating MOX fuel
indicates a leakage rate of less than one-tenth of 1 percent. FRAGEMA alone
has provided 1,253 MOX fuel assemblies, with more than 300,000 fuel rods
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for commercial reactor use.  There have been no failures and leaks have
occurred in only 3 assemblies (a total of 4 rods).  All leaks occurred as a result
of debris in the reactor coolant system and occurred in 1997 or earlier.  The
French requirements for debris removal were changed in 1997 to alleviate
these concerns.  Since that time, there have been no leaks in MOX fuel rods.
In the event of a leaker, fission products are released into the primary
containment and are ultimately either passed through a series of resins (for
liquid releases) or through a HEPA filtration system (for releases to the
atmosphere) that would capture approximately 99.99 percent of
the radionuclides.

The use of MOX fuel would not be expected to result in any additional LLW
from refuelings because the reactors would continue to operate on the same
schedule as if they were using only LEU fuel.

FD328–13 Human Health Risk

As indicated in the revised Section 4.28 of this SPD EIS, the use of MOX fuel
would not significantly change the reactor effluents or the amounts of spent
nuclear fuel and wastes generated.  Therefore, wastes and emissions from
reactor nuclear services would not appreciably change.  As such, any changes
in worker and public health risk and other environmental impacts associated
with these nuclear services would likely be minor.

NUCLEAR  INFORMATION  AND RESOURCE SERVICE
M ARY OLSON
PAGE 6 of 8
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FD328–14 Air Quality and Noise

Section 4.28.2.4 indicates the doses from atmospheric and liquid releases
that would be expected from the continued operations of the proposed reactors
with MOX fuel.  A plutonium-polishing process was added as a component
of the MOX facility to address concerns about the presence of gallium and
other impurities in the MOX fuel.  Therefore, it is not expected that the MOX
fuel would be more prone to cladding failure than LEU fuel.

FD328–15 MOX Approach

Section 4.28 of this SPD EIS was revised to provide current reactor-specific
analyses and discuss the potential environmental impacts of using a partial
MOX core during routine operations and reactor accidents.  The higher flux
associated with MOX fuel can accelerate reactor component aging.  However,
this would be taken into account when developing fuel management strategy,
including fuel assembly placement in the reactor core.  Safety issues would
also be addressed during the NRC license amendment process.

FD328–16 MOX Approach

Some procedural modifications relating to fresh fuel handling, reactivity
control, and spent fuel management may be required for the reactors using
MOX fuel.  None of these modifications would be expected to result in
increased environmental impacts from the continued normal operation of
these reactors.  These changes would likely be covered in an ongoing training
program for operators and would be discussed during the NRC license
amendment process.

FD328–17 Facility Accidents

As discussed in Section 4.28.2.5, studies by NAS have led it to the following
conclusion: “no important overall adverse impact of MOX use on the accident
probabilities of the LWRs involved will occur; if there are adequate reactivity
and thermal margins in the fuel, as licensing review should ensure, the main
remaining determinants of accident probabilities will involve factors not related
to fuel composition and hence unaffected by the use of MOX rather than
LEU fuel.”  Section 4.28 was revised to include an analysis of the potential
accidents and risks associated with using MOX fuel in the proposed reactors.
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The SPD Final EIS was not issued until the proposed reactors had been
identified and the public had an opportunity to comment on the reactor-
specific information.  As part of the procurement process, bidders were asked
to provide environmental information to support their proposals.  This
information was analyzed in an Environmental Critique prepared for the DOE
source selection board prior to award of the MOX fuel fabrication and
irradiation services contract.  DOE then prepared an Environmental Synopsis
on the basis of the Environmental Critique, which was released to the public
as Appendix P of the Supplement to the SPD Draft EIS in April 1999.  This
Supplement included a description of the affected environment around the
three proposed reactor sites, and analyses of the potential environmental
impacts of operating these reactors using MOX fuel (Sections 3.7 and 4.28 of
this SPD EIS, respectively).  During the 45-day period for public comment on
the Supplement, DOE held a public hearing in Washington, D.C., on
June 15, 1999, and invited comments.  Responses to those comments are
provided in Volume III, Chapter 4.

FD328–18 Human Health Risk

As indicated by the commentor, the estimates of adverse health effects from
radiation doses for this SPD EIS are based on the linear, no-threshold theory
of radiation carcinogenesis, including the application of a dose-rate
effectiveness factor (risk reduction factor).  The no-threshold model
postulates that all radiation doses, even those close to zero, are harmful.  The
approach used in this EIS, including the application of a dose-rate
effectiveness factor of 2 is consistent with the recommendations made by
the Committee on Interagency Radiation Research and Policy Coordination
(Use of BEIR V and UNSCEAR 1988 in Radiation Risk Assessment, Science
Panel Report, No. 9, ORAU 92/f-64, December 1992).  However, it is generally
acknowledged that the model results in conservative predictions of adverse
health effects.
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SCD28–1 MOX Approach

DOE acknowledges the commentor’s opposition to the MOX approach to
surplus plutonium disposition.  Pursuing both immobilization and MOX fuel
fabrication provides the United States important insurance against potential
disadvantages of implementing either approach by itself.  The hybrid
approach also provides the best opportunity for U.S. leadership in working
with Russia to implement similar options for reducing Russia’s excess
plutonium in parallel.  Further, it sends the strongest possible signal to the
world of U.S. determination to reduce stockpiles of surplus plutonium as
quickly as possible and in a manner that would make it technically difficult to
use the plutonium in nuclear weapons again.  Decisions on the surplus
plutonium disposition program will be based on environmental analyses,
technical and cost reports, national policy and nonproliferation
considerations, and public input.

SCD28–2 General SPD EIS and NEPA Process

At the time the SPD Draft EIS was issued for comment, no domestic,
commercial reactors had been identified for the possible irradiation of
MOX fuel.

The SPD Final EIS was not issued until the proposed reactors had been
identified and the public had an opportunity to comment on the reactor-
specific information.  As part of the procurement process, bidders were asked
to provide environmental information to support their proposals.  This
information was analyzed in an Environmental Critique prepared for the DOE
source selection board prior to award of the MOX fuel fabrication and
irradiation services contract.  DOE then prepared an Environmental Synopsis
on the basis of the Environmental Critique, which was released to the public
as Appendix P of the Supplement to the SPD Draft EIS in April 1999.  This
Supplement included a description of the affected environment around the
three proposed reactor sites, and analyses of the potential environmental
impacts of operating these reactors using MOX fuel (Sections 3.7 and 4.28 of
this SPD EIS, respectively).  During the 45-day period for public comment on
the Supplement, DOE held a public hearing in Washington, D.C., on
June 15, 1999, and invited comments.  Responses to those comments are
provided in Volume III, Chapter 4.
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SCD28–3 MOX Approach

DOE acknowledges the commentor’s support for the immobilization-only
approach.  DOE considers the use of a nonreactor alternative in Alternatives 11
and 12, immobilization of all the surplus plutonium.

SCD28–4 MOX Approach

This comment is addressed in response SCD28–2.

SCD28–5 Facility Accidents

Section 4.28 was revised to provide reactor-specific analyses and discuss
the potential environmental impacts of using a partial MOX core during
routine operations and reactor accidents.  The commercial reactors selected
for the MOX approach include only those reactors whose operational life is
expected to last beyond the life of the surplus plutonium disposition program.

SCD28–6 MOX Approach

Use of MOX fuel in commercial reactors is not proposed in order to subsidize
the commercial nuclear power industry in the event of deregulation.  Rather,
the purpose of this proposed action is to safely and securely disposition
surplus plutonium by meeting the Spent Fuel Standard.  The Spent Fuel
Standard, as identified by NAS and modified by DOE, is to make the surplus
weapons-usable plutonium as inaccessible and unattractive for weapons
use as the much larger and growing quantity of plutonium that exists in spent
nuclear fuel from commercial power reactors.

Consistent with the U.S. policy of discouraging the civilian use of plutonium,
a MOX facility would be built and operated subject to the following strict
conditions: construction would take place at a secure DOE site, it would be
owned by the U.S. Government, operations would be limited exclusively to
the disposition of surplus plutonium, and the MOX facility would be shut
down at the completion of the surplus plutonium disposition program.  For
reactor irradiation, the NRC license would authorize only the participating
reactors to use MOX fuel fabricated from surplus plutonium, and the irradiation
would be a once-through cycle with no reprocessing.

NUCLEAR  INFORMATION  AND RESOURCE SERVICE
M ARY OLSON
PAGE 2 of 6



C
om

m
ent D

ocum
ents and R

esponses—
W

ashington, D
.C

.

3
–

1
1

4
9

SCD28

NUCLEAR  INFORMATION  AND RESOURCE SERVICE
M ARY OLSON
PAGE 3 of 6

6

7

8

9

10

SCD28–7 Transportation

DOE acknowledges the commentor’s concern about public reaction to the
transportation of nuclear material.  The hybrid alternatives in this SPD EIS
would require more transportation than the immobilization-only alternatives
as shown in Section 2.18 and Appendix L.

SCD28–8 Transportation

Table L-6 summarizes the analysis of risks attributed to alternatives that
involve transportation of nuclear materials.  The Type B packages that would
be used to transport radioactive material are designed to withstand test
conditions described in Appendix L.3.1.6, which represent extremely severe
accidents (estimated to be more severe than over 99 percent of all accidents
that could occur).  Type B packages have been used for years to ship
radioactive materials in the United States and around the world.  To date, no
Type B package has ever been punctured or has had its contents released,
even in actual highway accidents.  As described in Appendix L.3.1.6, the
Type B package is extremely robust and provides a high degree of confidence
that even in extremely severe accidents, the integrity of the package would
be maintained with essentially no loss of the radioactive contents or serious
impairment of the shielding capability.  As discussed in Section 2.18, no
traffic fatalities from nonradiological accidents or LCFs from radiological
exposures or vehicle emissions are expected.  DOE’s decision will be based
on analysis in this SPD EIS and will include consideration of public comments.

SCD28–9 Transportation

Appendix L contains information on the shipping containers that would be
used to transport plutonium.  Transportation of the plutonium material would
use DOE’s SST/SGT system.  Since the establishment of the DOE
Transportation Safeguards Division in 1975, the SST/SGT system has
transported DOE-owned cargo over more than 151 million km (94 million mi)
with no accidents causing a fatality or release of radioactive material.  Under
NRC regulations (10 CFR 71), plutonium in excess of 20 Ci per package must
be packaged in a separate inner container placed within an outer container
(i.e., double-walled system).  This requirement would apply to DOE shipments
of surplus plutonium.
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SCD28–10 Alternatives

DOE is not considering reprocessing any surplus plutonium from spent
nuclear fuel; plutonium polishing is not reprocessing and would be a relatively
small component of the MOX facility.  As described in the Waste Management
sections in Chapter 4 of Volume I, the wastes generated would not have a
major impact on waste management resources at any of the candidate sites.
If Pantex were chosen as the site for any of the proposed surplus plutonium
disposition facilities, additional LLW and TRU waste capabilities may be
required, as discussed in the appropriate sections in Chapter 4 and
Appendix H.3.  DOE also appreciates the commentor’s concern regarding
environmental consequences of surplus plutonium disposition activities.
As described in Chapter 4 and summarized in Section 2.18, potential impacts
to the public from any of the proposed activities during routine operations at
any of the candidate sites would likely be minor.  To avoid contamination that
has occurred in the past at some DOE sites, DOE would design, build, and
operate the proposed in compliance with today’s environmental, safety, and
health requirements.

Although cost will be a factor in the decisionmaking process, this SPD EIS
contains environmental impact data and does not address the costs
associated with the various alternatives.  A separate cost report, Cost Analysis
in Support of Site Selection for Surplus Weapons–Usable Plutonium
Disposition (DOE/MD-0009, July 1998), which analyzes the site–specific cost
estimates for each alternative, was made available around the same time as
the SPD Draft EIS.  This report and the Plutonium Disposition Life–Cycle
Costs and Cost–Related Comment Resolution Document (DOE/MD-0013,
November 1999), which covers recent life–cycle cost analyses associated
with the preferred alternative, are available on the MD Web site at
http://www.doe–md.com and in the public reading rooms at the following
locations: Hanford, INEEL, Pantex, SRS, and Washington D.C.

Commercial reactors currently have armed security forces, primarily to protect
against perimeter intrusion.  There would be increased security for the receipt
and storage of fresh MOX fuel, as compared with that for fresh LEU fuel, for
additional vigilance inside the perimeter.  However, the increased security
surveillance would be a small increment to the plant’s existing security plan.

The remainder of this comment is addressed in responses SCD28–7,
SCD28–8, and SCD28–9.
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SCD28–11 NRC Licensing

The higher flux associated with MOX fuel can accelerate reactor component
aging.  However, this is taken into account when developing fuel management
strategy, including fuel assembly placement in the reactor core.  The proposed
action anticipates partial, not full, MOX cores in the selected reactors.  This
issue, along with other issues important to safety, would be addressed during
the NRC license amendment process.

SCD28–12 Waste Management

As described in Sections 2.18.3 and 4.28.2.8, additional spent fuel would be
produced by using MOX fuel instead of LEU fuel in domestic, commercial
reactors.  Spent fuel management at the proposed reactor sites is not expected
to change dramatically due to the substitution of MOX assemblies for some
of the LEU assemblies.  Likewise, the additional spent fuel would be a very
small fraction of the total that would be managed at the potential geologic
repository.  MOX fuel would be handled the same as other fuels with regard
to pools and dry casks.  MOX fuel assemblies would be the same size and
shape as the LEU fuel for the specific reactor.  The only difference would be
the additional decay heat from the higher actinides, especially americium, in
the MOX fuel.  Dry casks are designed and certified for a maximum heat load,
so the additional decay heat would contribute to the total heat load and not
require any redesign.  The additional heat load may result in less spent fuel
stored per cask.  A more likely option is that the MOX fuel would be selectively
packaged with cooler LEU fuel to obviate any overall heat output restriction.
As a result, DOE does not expect any changes in the cask design.  An
amendment to the Certificate of Compliance for the cask, and the reactor
operating license, would be needed to include storage of MOX fuel assemblies.

The remainder of this comment about cost is addressed in response 
SCD28–10.
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SCD28–13 DOE Policy

The health and safety of workers and the public is a priority of the surplus
plutonium disposition program, regardless of which approach is chosen.
Operation of the proposed surplus plutonium disposition facilities would
comply with applicable Federal, State, and local laws and regulations
governing radiological and hazardous chemical releases.  Within these limits,
DOE believes that the level of contamination should be kept as low as is
reasonably achievable, so that the benefit of reducing the already low level
of contamination would warrant the additional cost of that reduction.  Chapter 5
summarizes the applicable environmental statutes, regulations, and permits
that cover emissions, waste, and ALARA standards.

SCD28–14 DOE Policy

DOE acknowledges the commentor’s concern about the security of plutonium
materials.  The proposed DOE surplus plutonium disposition facilities are all
at locations where plutonium would have the levels of protection and control
required by applicable DOE safeguards and security directives.  Safeguards
and security programs would be integrated programs of physical protection,
information security, nuclear material control and accountability, and personnel
assurance.  Security for the proposed facilities would be implemented
commensurate with the usability of the material in a nuclear weapon or
improvised nuclear device.  Physical barriers; access control systems;
detection and alarm systems; procedures, including the two-person rule
(which requires at least two people to be present when working with special
nuclear materials in the facility); and personnel security measures, including
security clearance investigations and access authorization levels, would be
used to ensure that special nuclear materials stored and processed inside are
adequately protected.  Closed-circuit television, intrusion detection, motion
detection, and other automated materials monitoring methods would be
employed.  Furthermore, the physical protection, safeguards, and security
for the MOX facility and domestic, commercial reactors would be in compliance
with NRC regulations.  International inspections of the proposed facilities
would be conducted strictly by procedure so as not to compromise security.
None of the policies, programs, or procedures implemented for safeguarding
this material would inhibit compliance with safety or
environmental regulations.


